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III (he Claims; 

^^tJfflAi^nd claims 22-38-49. S1-S4 and 56-60. T he claims are as follows: 

1. (Original) A method of manufacturing an inlcrcomiect, comprising: 

(a) providing a substrate; 

(b) forming a dielectric layer on said substrate; 

(c) fomiing a wire in said dieleclric layer, a top surface of said wire coplanar with a top 

surlacc of sold dielectric layer; 

(d) fonning a first capping layer on said top surface of said wire and said top surface of 
said dielectric layer, said first capping layer Ihin enougli to allow pcndraiion of said first capping 
layer by a point of a conductive probe tip in order to make electrical contact to said wire; and 

(e) after step (d) forming a second capping layer on a lop surface of said first capping 

layer. 

2. (Original) The method of claim 1, wherein said wire includes copper exposed to an ambient 
atmosphere at said top surface of said wire. 

3. (Original) The mclhod of claim 2, wherein said first capping layer is sumciently thick to 
prevent fonnation, on said top surface of said wire, of copper containing particles by reaction of 
.said wire with said dielectric layer. 

4. (Original) The nvethod of claim I, wherein said dieleclric layer comprises fluorinated silicon 
glass. 
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5. (Original) The method of claim 4, wherein said dielectric layer comprises about 1% to about 
9% by weiglit of fluorine. 

6. (Original) Tlic method of claim 4, wherein said wire includes copper exposed to an ambient 
atmosphere at said top surface of said wire. 

7. (Original) The method of claim 6, wherein said first capping layer is sufficiently thick to 
prevent formation , on said top surface of said wire, oi'coppcr containing particles by reaction of 
copper in said wire witli fluorine in said dielectric layer. 

8. (Original) The method of claim 1, wherein said first capping layer and said second capping 
layer independently include a mateinal selected from the group con-sisting of SixNy, Si.Cy, 
SiCxHy, SiCxOyNv, and SiCNy. 

9. (Original) The method of claim 1, wherein said first capping layer and said second capping 
layer independently include one or more layer of materials selected from the group consisting of 
SixNy, SixCy. SiCxHy, SiCxOyN^ and SiCxNy. 

10. (Original) Tlic method of claim 1, wherein said first capping layer has a thickness between 
about 100 A and 300 A. 
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1 1 . (Orieinal) The method of claim 1 , wherem sai<l second capping layer has a Ihickncss between 
about 150 A and 700 A. 

12. (Original) The method of claim 1, wherein said second capping layer is a copper dinbsion 
banicr. 

13. (Original) Tlic method of claim 1 . wherein said first capping layer in combmation wilh said 
second capping layer is a copper diffusion barrier. 

14. (Original) llic metl\od of claim 1, further including: 

(f) fonning another dielectric layer on a top surface of said second capping layer, said 
second capping layer acting as a reactive ion etch stop for etching said another dielectric layer. 

15. (Original) Tlie method of claim 1 , wherein fonning said first capping layer comprises 
forming silicon nitride by liigh density plasma deposition and fonning said second capping layer 
comprises forming silicon nitride fonned by plasma enhanced chemical vapor deposition. 

16. (Original) The jnelhod of claim I, fuither including between steps (d) and (c), clcajiing said 
top .surface of said first capping layer. 

17. (Original) The method of claim 1, further including between steps (d) and (e), cryogcnically 
cleaning said top surface of said first capping layer. 
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18. (Original) I he metUod of claim 1 , further including between steps (c) and (d), cleaning said 
top surface of said wire and said top surface of said dielectric layer in a reducing environnacnt. 

19. (Oiiginal) The method of claim 1, further including between steps (d) and (e), pei fomiing 
one or more characterization procedures selected from the group consisting of optical or SEM 
inspection and optical or SEM imago size measurement. 

20. (Original) The method of claim 1, wherein said first capping layer is thin enough to be 
transparent to visible light, to back-scattered electrons in a SEM or to both. 

21 . (Original) The method ofclaim 1 , wherein said second capping layer is fomtcd at a 
temperature of about 350"C or greater 

22. (Currently Amended) A method of manufacturing en mlegfate^ircuit-asmisture. 

comprising; 

(a) providing a substrate; 

(b) forming a copper diffusion banicr layer on said substrate; 

(c) forming a dielectric layer on a top surface of said copper diffusion banicr layer; 

(d) forming a copper damascene or dual damascene wire in said dielectric layer, a top 
surface of said copper damascene or dual damascene wire coplanar with a top surface of said 
dielectric layer; 

(c) forming a first capping layer on said top surface of said wire aud said top surface of 
said dielectric layer; 
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(f) after step (c) pcrfontiing one or more characterization procedures in relation to said 
ffttegFated'Cireuit structure; and 

(g) after step (0 forming a second capping layer on said top surface of said fust capping 

layer. 

23. (C\irrcnlly Amended) The method of claim U 22, wherein said dielectric layer comprises 
floorinatcd silicon gla.ss. 

24. (Currently Amended) The method of claim 03 23, wherein said dielectric layer comprises 
about 1% to about 9% by wciglit of fluorine. 

25. (Currently Amended) l^he method of claim 24. wherein said first capping layer is 
sufficiently thick to prevent formation, on said top surface of said wire, of copper containing 
particles by reaction of copper in said wire with fluorine in said dielectric layer. 

26. (Qirrently Amended) The method of claim 24- 22, wherein said first capping layer and said 
second Clipping layer independently include a material selected from the group consisting of 
SixNy, SlxCy. SiCxIIy, SiCxOyN. and SiCxNy. 

27. (Currently Amended) The method of claim 2i U wherein said first capping layer and said 
second capping layer independently include one or more layer of materials seleetcd from the 
group conJiisting of SixNy, SixCy, SiCxHy, SiCxOyNz and SiCxNy. 
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28. ((Currently Amended) The method of claim 44- 22, wherein said first capping layer has a 
Ihicbtess between about 100 A and 300 A. 

29. (Currently Amended) Tlic method of claim Si 22, wherein said second capping layer has a 
thickness between about 150 A and 700 A. 

30. (Currently Amended) The method of claim 3-1- 22, wherein said second capping layer is a 
copper diffusion barrier. 

31 . (Cun enlly Amended) The method of claim at 22, wherein said first cappmg layer in 
combination willi said second capping layer is a copper diffusion barrier. 

32. (Currently Amended) The method of claim i\r 22, further includmg: 

(h) forming anotlicr dielectric layer subsequently formed on a top surface of said second 
capping layor, «aid second capping layer acHng as a reactive ion etch stop for etching said 
another diclcctiic layer. 

33. (Currently Amended) The method of claim iir 22. wherein forming said first capping layer 
comprises forming silicon nitride by high density plasma deposition and fonning said second 
capping layer comprises fonning silicon nitride by plasma enhanced chemical vapor depo.sition. 

34. (Currently Amended) The method of claim 44- 22, fiinhcr including between steps (1) and (g), 
ciyogenically cleaning said top surface of said first capping layer. 
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35. (Currently Amended) The method of claim 44- 22. further including between steps (d) and 
(c). clcjining said top surface of said wire and said top surface of said dielectric layer in a 
reducing environment. 

36. (Currently Amended) The method of claim U 22, wherein said one or more eharactcrixation 
procctlures arc selected from die group consisting of optical or SEM inspection, optical or SEM 
image size measurement and electrical probing. 

37. (Currently Amended) The method of claim S4- 22. wherein said first capping layer is thin 
enough to be transparent to visible liglit. to back-scattered electrons in a SEM or to both. 

38. (Ciinenlly Amended) The method ol claim 24- 22, wherein said first capping layer is thin 
enough u. allow penelration of said first capping layer by a point of a conductive probe tip in 
order to make electrical contact to said wire. 

39. (Cuncnily Amended) An^fltegraied^Feait Astnjstyife comprising: 

a copper damascene or dual damascene wire in a fluorinated silicon glass dielectric layer 
a top surface of said copper dama.scene or dual damascene wire eoplan'.ir with a top surface of 
said lUiorinated silicon glass dielectric layer; 

a first capping layer formed on said top surface of said copper damascene or dual 
dama<5cenc >vire and said top surface of said lluorinatcd silicon glass dielectric layer; and 
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a second capping layer formed on said top surface of said firet capping layer, said first 
capping layer thin enough to allow performance of one or more characterization procedures in 
relation to snid inlegrat^d-ekeattstniclure and thick enough to prevent fonnation, on said lop 
surface of said copper damascene or dual damascene wire, of copper containing particles by 
reaction of copper in said copper damascene or dual dainaseenc wire with Iluorinc in said 
fluorinntcd silicon glass dielectric layer. 

40. (Currently Amended) The structure of claim 9S 22. wherein said fluorinated silicon glass 
dielectric layer comprises about 1% to about 9% by weight of fluorine. 

41. (Currently Amended) The structure of claim ^ 39, wherein said first capping layer and said 
second capping layer independently include a material selected from the group consisting of 
Si.Ny, SixCy, SiCxHy, SiCxOyN, and SiC,Ny. 

42. (Currently Amended) The structure of claim 3* 39, wherein said first capping layer and said 
second capping layer independently include one or more layer of materials selected from the 
group consisting of SixNy, Si^Cy, SiC\IIy. SiCxOyN, and SiCxNy. 

43. (Currently Amended) The structure of claim 3» 22, wherein said first capping layer has a 
Ihickncss between about 100 A and 300 A. 

44. (Cimcntly Amended) The striLcmrs of claim U 39, whcrem said second capping 
layer has a thickness between about 150 A and 700 A. 
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45. (Currently Amended) The method st njcture of elaim U 39. wherein said sceond capping 
layer is a copper diffusion barrier. 

46. (Currcnlly Amended) The method st ructure of claim 3S 32, wherein said first cappmg layer 
in combination with said second capping layer is a copper diffusion barrier. 

47. (Currently Amended) The slnifitUES of claim ^ 22, wherein said one or more 
characterization procedures are selected from the group consisting of optical or SEM inspection, 
optical or SRM image size measurement and electrical probing. 

48. (Cunenlly Atncndcd) The methed sltuclyrfi of claim U 39., wherein said fust capping layer 
is thin cnougli to be trat^sparcnt to visible light, to baek-scaltered electrons in a SEM or to both. 

49. (Currauly Amended) The method stgipture of claim 5» 39, wherein said first capping layer 
is Ihin enough to allow penetration of said first capping layer by a point of a awduclive probe tip 
in order to make clcciiical contact to said copper damascene or dual damascene wire. 

50. (Original) A mcfliod of manufacturing an interconnect, comprising: 

(a) providing a substrate; 

(b) tbnning a copper wire in adielectrie layer, said dielectric layer having a top surface; 
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(c) exposing a copper top surfaec of said copper wire, said copper lop surface of said 
copper wire coplatiar with said top surface of said dielectric layer or exposing said copper top 
suraicc of said copper wire in abottom of a Ircndi formed in said dielectric layer, 
after step (c), (d) storing said substrate in a controlled environment; and 
after step (d), (c) perfonning further processing steps on said substrate. 

5 1 . (Cun enlly Amcndetl) The method of claim 44> 50, wherein said dielectric layer comprises 
fluorinatcd silicon glass. 

52. (Currently Amended) The mctlio<l of claim 49 50. whei-ein said controlled environment is 
selected from the group consisting of humidity controlled environment, temperature controlled 
environments, inert gas cnvironmenl.s, non-oxygen containing environments and combinalions 
thcieof. 

53. (Currently Amended) The method of claim 49 50, wherein said controlled environment has a 
relative humidity of about 20% or less at a temperature of about TO'^F or less. 

54. (CurrciiUy Amended) l^e method of claim 49 50. wherein said controlled environment 
comprises H., He. Ar, N., combinaHons lb. He, Ar, Nz, or air with a relative humidity of about 
20% or less. 

55. (Original) A method of manufacturing an interconnect, comprising: 

(a) providing a substrate; 
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(b) Conning a copper wire in a dielectric layer, said dielectric layer bavmg a top surface; 

(c) exposing a copper top surface of said copper wire, said copper top surface of said 
copper wire coplanar with said top surface of said dielectric layer or exposing said copper top 
surface of said copper wire in a bottom of a trench formed in said dielectric layer to an ambient 
atmosphere for a period of time; 

after step (e), (d) ifsaid period of time exceeds a predetermined period of time, 
perfonning a rework clean or a rework chemical mechanical polish; and 

after step (d), (c) performing further processing steps on said substrate. 

56. (Currently Amended) The method of claim 54 5S. wherein said dielectric layer comprises 
ftuorinated silicon glass. 

57. (Cun ently Amended) The method of claim 54 55, wherein step (e) includes forming a 
capping layer over said dielectric layer. 

58. (Currently Amended) The method of claim M wherein said rework clean includes 
etching in an aqueous solution containing HP. 

50. (Currently Amended) The method of claim 54 51, wherein formation of said copper wire 
iucludes a first chemical mechanical polish of a copper layer fonned over a non-copi^cr liner 
layer IbUowcdby a second chemical mechanical polish of said liner layer; and 
wherohi said rework chemical mechaitical polish is the same process as said second chemical 
mechanical polish for about the same or less time. 
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60. (Currently Amentled) The method of claim 54 55, further including: 

after step (c), (f) determining an elapsed time from formation of said capping layer to a 
present time; 

rtOcr step (0. (g) if said elapsed time exceeds a additional predelcnitiined period of time 
perlbnuing a cryogenic clean; and 

aacr step (g), (h) forming an additional cappmg layer on a top surface of said capping 
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